1. Introduction {#sec1}
===============

Stroke incidence in the USA is estimated to be 795,000 per year with first-time attacks accounting for 610,000 and recurrent attacks accounting for 185,000 \[[@B1]\]. Cardiovascular comorbidities are common among stroke survivors with hypertension reported in 50--84% and heart disease in up to 75% of cases \[[@B2], [@B3]\]. As a result, recurrent stroke and cardiac disease are the leading causes of mortality in stroke survivors \[[@B3]--[@B5]\].

Physical inactivity is a modifiable risk factor that can affect cardiovascular disease and stroke severity, incidence, and functional recovery \[[@B2], [@B5]--[@B8]\]. Persons who were more physically active before stroke had less severe strokes and better functional outcomes than those who had been less active \[[@B5], [@B9], [@B10]\]. Participation in physical activity has been shown to improve performance of activities of daily living (ADL) and instrumental activities of daily living (IADL), improve fitness, and enhance perceived quality of life in stroke survivors \[[@B11], [@B12]\]. In spite of these benefits, stroke survivors have the highest percentage of inactivity when compared to persons with other chronic conditions \[[@B13]\].

Physical activity has been defined as any bodily movement produced by skeletal muscle that results in energy expenditure varying from low, moderate, or high intensity \[[@B6], [@B14]\]. Physical activity is positively correlated with physical fitness and is experienced in leisure time (including exercise as a subset of leisure), transportation, occupational, and household activities \[[@B6], [@B14]\].

The American Heart Association (AHA) has published specific physical activity guidelines for persons after stroke to address inactivity. They recommend 20--60 minutes of continuous or accumulated moderate to vigorous physical activity on three to seven days per week and strength, flexibility, and balance/coordination activities two to three days per week \[[@B12]\]. To meet these guidelines, it is essential that stroke survivors receive additional support to participate in physical activity. However, Tang and colleagues found that despite the common etiology between stroke and heart disease, physical activity and cardiac rehabilitation guidelines are generally not prescribed for the stroke population \[[@B15]\]. Schmid et al. reported that in a sample of Veteran\'s Affairs (VA) occupational and physical therapists, less than half of those surveyed work with their patients to enhance health-promoting behaviors to prevent recurrent stroke in spite of published VA guidelines \[[@B16], [@B17]\].

Arguably stroke presents barriers that may prevent survivors from engaging in physical activity such as physical disability, depression, fatigue, lack of social reintegration, diminished motivation, and deconditioning \[[@B9]\]. However, the most prevalent form of stroke is mild stroke, defined by a National Institute of Health Stroke Scale (NIHSS) score less than 6 \[[@B2], [@B7]\]. Wolf et al. found that 49.4% of stroke survivors had a mild stroke in their sample of 7,740 persons who had experienced stroke \[[@B18]\]. This confirmed the findings of Tellier and Rochette in their review of literature that found that mild stroke is more prevalent than moderate and severe strokes \[[@B4]\]. Studies have tended to use differing definitions of mild stroke, but generally the criteria have included having a maximum score on a prognostic or stroke scale, few disabling after-effects such as an absence of or only slight motor impairments, no significant aphasia or unilateral spatial neglect, no impairment in ability to perform activities of daily living (ADLs), enough mobility to get in and out of bed, or the ability to perform a toilet transfer \[[@B2], [@B7]\]. Thus, we posit that persons who experience a mild stroke should be physically capable of following current poststroke guidelines and recommendations for participation in physical activities.

Since almost half of strokes are mild, it is important to examine the pre- and poststroke levels of moderate to high intensity physical activity participation in this population. This study has two objectives: (1) to determine if persons who had experienced a mild stroke retained their participation in prestroke moderate to high intensity leisure activities and (2) to determine if there are demographic differences in poststroke participation in moderate to high intensity leisure activities after mild stroke.

2. Methods {#sec2}
==========

2.1. Subjects {#sec2.1}
-------------

This study is a secondary analysis of data collected for the Cognitive Rehabilitation Research Group (CRRG) at the Washington University School of Medicine in St. Louis. The CRRG recruits and registers patients from the Acute Neurology Stroke Service of Barnes-Jewish Hospital. The Washington University School of Medicine Human Research Protection Office (HRPO) reviewed and approved this study. Patients gave informed consent to be tested, to have their data placed in a registry, and to permit contact for future follow-up assessments. Data collected in the acute care setting included patients\' demographic information, National Institute of Health Stroke Scale (NIHSS) score, and discharge dispensation information (i.e., if the patient was discharged to "no therapy," "home health," "outpatient," or "inpatient rehabilitation"). Between April 2003 and July 2007, the participants in the CRRG data registry were called and recruited 5--8 months (mean of 5.96 months) after stroke for a voluntary follow-up visit to administer the Activity Card Sort (ACS) and other functional and performance measures. As stated above, for the purposes of this study, only the participants who had experienced a mild stroke as evidenced by a NIHSS score of less than 6 (i.e., scores from 0 to 5) and who completed the ACS (*N* = 127) were included in this analysis.

2.2. Measures {#sec2.2}
-------------

The NIHSS is a measure that assesses neurologic impairment after stroke and is typically used as an indicator of stroke severity \[[@B19]\]. It is a 36-point scale that produces scores that range from 0 (no deficit indicated) to 42 (severe neurologic deficit). For this study, only participants with scores of less than 6 were included to indicate mild neurological deficits. A score of less than 6 on the NIHSS has also been found to strongly predict the likelihood of being discharged to home \[[@B20]\]. This population should theoretically have the physical capabilities to participate in physical activity. Several researchers have used the NIHSS score of less than 6 to differentiate between mild stroke to moderate and more severe strokes \[[@B18], [@B21], [@B22]\].

The Activity Card Sort (ACS) is a standardized instrument that assesses participation in 80 instrumental, social, and low-demand and high-demand leisure activities \[[@B23]\]. It uses a Q-sort methodology or rank order procedure to obtain a general history of adults\' participation in the four categories (instrumental, social, low-demand leisure, and high-demand leisure activities.) The ACS has been shown to have test-retest reliability of 0.897 \[[@B23]\] and the Israeli version has been shown to have internal consistency \[[@B24]\]. Content and construct validity have also been reported \[[@B24], [@B25]\]. For the purpose of this study, only the high-demand leisure (HDL) category was examined because it includes 17 moderate to high intensity physical activities, for example, walking, running, swimming, bicycling, and gardening. For each of the activities, participants are asked to rate their level of participation using the following categories: "never done," "continue to do since the stroke," "given up since the stroke," "doing less often since the stroke," and "started to do this after the stroke." Standardized directions for scoring the ACS are as follows \[[@B23]\]. The total prestroke HDL activity score is a sum of activities that the participant rated as "continue to do since the stroke" plus "given up since the stroke" plus "doing less often since the stroke." The total poststroke HDL score is a sum of activities that the participant rated as "continue to do since the stroke" plus "started to do after the stroke" plus 1/2 the number of activities rated "doing less often since the stroke." A score to describe the percentage of HDL activities retained and/or gained after stroke was calculated by dividing the total poststroke HDL activities score by the total prestroke HDL activities score. Thus, a higher score indicates better retention of prestroke HDL activity participation or a gain in participation in new HDL activities since the stroke.

2.3. Data Processing and Analysis {#sec2.3}
---------------------------------

Data was analyzed using SPSS 16.0 (SPSS Inc., 2007) with a significance level of  .05. Descriptive statistics were used to describe patient demographic characteristics, level of rehabilitation services, HDL activities before and after stroke, and the percentage of HDL activities participants retained from pre-stroke to poststroke. We performed paired samples *t*-tests to determine if there was a significant difference when comparing the mean numbers of HDL activities before stroke with the mean numbers of HDL activities after stroke for all participants, each age group, gender, race, education level, and rehabilitation level. Independent samples *t*-tests compared mean numbers of HDL activities of the following pairs of groups: men and women, Caucasian and African American, and education of "high school or less" and "more than high-school." Rehabilitation services were combined into the following categories according to intensity level: no rehabilitation (discharged to home with no follow-up services), limited rehabilitation (outpatient rehabilitation, home health, or day treatment), or intensive rehabilitation (services in an inpatient rehabilitation hospital or a skilled nursing facility). A multiple regression analysis was conducted to evaluate how well age, education level, and rehabilitation group predicted poststroke HDL activity participation.

3. Results {#sec3}
==========

Study participant demographic characteristics are presented in [Table 1](#tab1){ref-type="table"}. The mild stroke sample (*N* = 127) had a mean age of 63 with a wide range between 31 and 90 years. Because the HDL activity participation may differ widely by age, the participants were divided into three age groups based on the distribution of the sample for further analysis: 54 and younger, 55--69, and 70 and older. Our sample had more participants with a "high school education or less" and more Caucasians than African Americans, but was fairly evenly split by gender. The most frequently reported level of rehabilitation service was limited rehabilitation.

As shown in [Figure 1](#fig1){ref-type="fig"}, there was a significant decline in participation in HDL activities for all participants. Overall, they reported losing an average of more than 1.5 of their prestroke activities 6--8 months after experiencing a mild stroke. We found that there was a significant decline without regard to age, gender, race, education, or poststroke rehabilitation level (see [Table 1](#tab1){ref-type="table"}). When examining the percentage of activities retained, we found that in all groups the percentage of prestroke activities that participants retained ranged from 53% to 76%, that is, persons who have experienced a mild stroke are losing almost one-half to one-fourth of their prestroke HDL activities (see [Table 1](#tab1){ref-type="table"}).

Men reported participating in significantly more HDL activities than women both before and after their stroke, but there was no significant difference in the percentage of activities that they retained (i.e., retaining approximately only 69 and 68%, resp.) The same can be stated for those who had an education level beyond high school. They reported significantly more HDL activities than those with an education level of high school or less, but we found that there was no significant difference in the percentage of HDL activities retained between these groups (only 70 and 67%, resp.) There were no significant differences in pre- or poststroke HDL activities reported by Caucasians or African Americans and no significant difference in percentage of HDL activities retained (only 72 and 64%, resp.) (See [Table 2](#tab2){ref-type="table"}).

[Table 3](#tab3){ref-type="table"} shows the results of the multiple regression analysis evaluating how well age, education level, and rehabilitation group predicted poststroke HDL activity participation. The linear combination of these factors was significantly related to poststroke HDL activity participation (*R*^2^ = 0.15, *P* \< 0.000); however, age was the only significant predictor (*P* \< 0.001).

4. Discussion {#sec4}
=============

Participation in HDL activities declined significantly across all groups examined after mild stroke. Men and those who had an education level greater than a high school diploma reported significantly greater numbers of prestroke and poststroke HDL activities, but all groups reported an equivalent decline in HDL activity levels after mild stroke. We found no significant group differences in the decline from prestroke to poststroke when we compared men to women, Caucasians to African Americans, and between two levels of education. We also found that rehabilitation level received after stroke was not a significant predictor of HDL activity. As one would expect, we did find that age was a significant predictor of HDL activity participation after stroke \[[@B26]\].

Studies have reported that stroke survivors participate in less physical activity than others with chronic conditions \[[@B13]\]. However, although mild stroke makes up almost half of the occurrences of stroke, to our knowledge, there has been no description of the physical activity levels of participation before and after stroke and physical activity retention after stroke for this subpopulation. Since motor impairments are not characteristic of mild stroke as it is presently defined, we anticipated that there might not be significant poststroke declines from their prestroke HDL activity levels. In addition, we speculated that experiencing a mild stroke would be a "wake-up call" that might spur patients to seek opportunities to increase participation in prestroke HDL activities or participate in new ones, especially given that our stroke rehabilitation guidelines include patient education on the importance of increasing physical activity to maintain health and improve possible cardiovascular comorbidities. However, our findings indicate that persons after mild stroke decreased participation in a significant number of their prestroke HDL activities and did not initiate new HDL activities as a means to increase physical activity in an effort to meet poststroke guidelines \[[@B2], [@B7]\].

While HDL activity numbers dropped despite the need for increased participation, we acknowledge that there are several barriers associated with the lack of physical activity after stroke seemingly unrelated to motor impairment. These include depression, fatigue, social reintegration problems after hospitalization, decreased motivation, deconditioning, other acute illness, and lack of familial support \[[@B12]\]. We contend that many of these barriers can be addressed by rehabilitation professionals and urge them to go beyond the typical focus on activities of daily living with their patients with mild stroke \[[@B27]\].

Our results support what other studies have found; women, persons with less education, and older adults report lower participation in moderate to high intensity physical activities than men, persons with higher education, and younger adults \[[@B28]\]. Although all groups should be targeted for intervention to retain and increase their moderate to high intensity physical activity, medical professionals in rehabilitation should be acutely aware of providing appropriate recommendations and interventions to these higher risk groups.

Most stroke survivors have long-standing lifestyle risk factors such as poor diet and obesity, smoking, and inactivity \[[@B7]\]. Intervention guidelines for poststroke rehabilitation have been published that include recommendations for therapists to address healthy lifestyle behaviors in their patients after stroke \[[@B7], [@B12], [@B17]\]. Because they are less likely to have residual physical disabilities that make it difficult to participate in physical activity, persons who have experienced a mild stroke are the ideal candidates for self-management programs, behavior change education, and physical activity interventions in rehabilitation or community settings. Our results show that the level of rehabilitation services received after stroke was not a significant predictor of patients\' participation in HDL activities. Participants in all levels showed a significant decline in numbers of HDL activities. It is vital that we become familiar with the AHA and VA guidelines and devote time and effort to these modifiable lifestyle risk factors with all stroke survivors \[[@B7], [@B12], [@B17]\]. To accomplish this in rehabilitation settings, better understanding of the HDL activity preferences of persons who have experienced a mild stroke has been recommended to help increase their participation \[[@B29]\]. Additionally, to increase participation in this group, we would also recommend that all patients with mild stroke be given an assessment, such as the ACS, to identify prestroke HDL activities and other physical activities that may be meaningful for the individual. Therapists could use these activities to motivate participation in therapy, increase self-efficacy in performing them, and find community resources to address perceived barriers to participation in them \[[@B30]\].

There are several possible limitations with our study. All subjects volunteered to participate in the follow-up assessment six months after their stroke and may not be a representative sample of persons with mild stroke. The level of rehabilitation received on discharge from the acute care hospital may be dependent on the patient\'s comorbidities, not on impairment caused by the mild stroke, thus, the comorbid condition may be the deciding factor affecting the patient\'s ability to participate in an HDL activity. In addition, others have argued that the NIHSS assessment may not measure the deficits that affect a person with mild stroke who experiences problems with participation in everyday activities \[[@B18]\]. The ACS is a self-report measure and may not accurately reflect actual participation in HDL activities before and after stroke. In addition, the ACS measures the numbers of HDL activities, but does not measure the intensity, frequency, or duration of each activity. For example, a person after stroke may have given up gardening, but perform more walking and, thus, would be scored as having decreased his/her number of HDL activities.

5. Conclusions {#sec5}
==============

Participation in HDL activities declines in all groups even after a mild stroke with few identified neurological impairments. It is critical for rehabilitation specialists to address this decline in all persons who have experienced a mild stroke. By meeting recommended guidelines, persons with mild stroke may ameliorate common cardiovascular comorbidities, improve performance in daily activities, improve fitness, and enhance quality of life. The next step to increase participation in HDL activities in persons with mild stroke will be to design and test behavior change and self-management programs that will successfully increase healthy lifestyle behaviors in this population.
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###### 

Demographics, mean pre- and post-HDL activities, and mean % HDL activities retained, *N* = 127.

  ---------------------------------------------------------------------------------------------------------------------------------------------------------
                                             *N* (%)                 Mean HDL act. prestroke   Mean HDL act. poststroke   *P* value   HDL act. %\
                                                                                                                                      retained (post/pre)
  ------------------------------------------ ----------------------- ------------------------- -------------------------- ----------- ---------------------
  NIHSS score: mean (SD), range              2.39 (1.54), 0--5                                                                        

  Age, years: mean (SD), range               62.55 (13.51), 31--90                                                                    

   54 years or younger                       38 (30)                 7.47                      5.18                       0.000\*     69%

   55 to 69 years                            48 (38)                 4.75                      3.47                       0.000\*     73%

   70 years or older                         41 (32)                 3.27                      1.91                       0.000\*     58%

  Gender                                                                                                                              

   Female                                    65 (51)                 3.68                      2.52                       0.000\*     68%

   Male                                      62 (49)                 6.56                      4.48                       0.000\*     69%

  Race                                                                                                                                

   Caucasian                                 74 (58)                 5.18                      3.78                       0.000\*     72%

   African American                          53 (42)                 4.96                      3.06                       0.000\*     64%

  Education: mean no. of years (SD), range   12.87 (2.88), 6--22                                                                      

   High school or less                       68 (54)                 3.96                      2.68                       0.000\*     67%

   More than high school                     59 (46)                 6.39                      4.41                       0.000\*     70%

  Rehabilitation services poststroke                                                                                                  

   None                                      29 (23)                 5.79                      4.03                       0.000\*     70%

   Limited                                   60 (47)                 5.08                      3.84                       0.000\*     76%

   Intensive                                 33 (26)                 4.30                      2.27                       0.000\*     53%

   Missing data                              5 (4)                                                                                    
  ---------------------------------------------------------------------------------------------------------------------------------------------------------

\*Differences between mean pre- and post-mild stroke HDL activity levels significant at *P* \< 0.004 after Bonferroni correction.

###### 

Comparison of mean pre- and post-mild stroke HDL activities and % retained by gender, race, and education, *N* = 127.

                           *n*   Mean HDL act. prestroke   *P* value   Mean HDL act. poststroke   *P* value   Mean HDL activities % retained   *P* value
  ------------------------ ----- ------------------------- ----------- -------------------------- ----------- -------------------------------- -----------
  Gender                                                                                                                                       
   Female                  65    3.68                      0.000\*     2.52                       0.002\*     67.82                            0.875
   Male                    62    6.56                      4.48        68.83                                                                   
  Race                                                                                                                                         
   Caucasian               74    5.18                      0.797       3.78                       0.799       71.57                            0.227
   African-American        53    4.96                      3.06        63.73                                                                   
  Education                                                                                                                                    
   High school or less     68    3.96                      0.003\*     2.68                       0.003\*     67.18                            0.410
   More than high school   59    6.39                      4.41        69.54                                                                   

\*Differences between mean HDL activity levels significant at *P* \< 0.005 after Bonferroni correction.

###### 

Regression results for poststroke HDL activity participation.

                          Beta       Standard error
  ----------------------- ---------- ----------------
  Constant                7.701      2.423
  Age                     −0.081\*   0.024
  Education               0.166      0.113
  Rehabilitation Groups   −0.652     0.443

*R* ^2^ = 0.153; \**P* \< 0.001.
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